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1) (20 fizuuU) At moderate pressures, pure gases and their mixtures are found to obey the equation of statc
PV = RT + BP. The value of B (in cm’/mole) for helium, carbon dioxide, and an equimolar mixture of helium

and carbon dioxide are as follows:

e B(He) B(CO,) B(He-CO,)
30 1.7 -119.3 -16.1
60 1.5 -95.5 8.7

(a} Calculate the fugacities of pure helium, pure carbon dioxide, and the equimolar mixture at 30°Cand | atm.
(b} Suppose that for the mixture, the value of B is given by
B,= XIZBI +2xx,B ), + xzsz
Where x, and x, are mole fraction of components | and 2, B, and B, refer to pure gases and B, is a

parameter specific to the pair of molecules involved. (Note that B , is not necessarily equal to the value of B for

the mixture.) Find the value of B, for He-CO, mixtures at 30 and 60'C



2) (20 AzlU) The pressure of gaseous CH, is 0.34508 bar over pure liquid methane and 0.20340 bar over a
liquid solution of 0.3935 mole fraction of CH, and 0.6065 mole fraction of C,H, at 100 K. The vapor pressure
of C,H, is practically zero at 100 K. The second virial coefficient of CH, is given by

B, (cm’/mole) = 460 — (88,000/T)
Calculate: (a) the fugacity of CH, as a function of Pressure and temperature, (b) H - H and S-S and (c) the

activity coefficient of CH, in the liquid solution.



3) (20 AzuUW) ANwEwse lumsazaleues Co, (z) Tuveamar e C,H,OH NulARUAY 1 bar
W04 CO, () nay 0 C A x, = 0.00898 NAWIUNT (1) AI1AIA YanQuewaus (v) Anmasalums
g o o @ \ Py
azawves Co, (g) 0 C uag inrmiu 0.1, 0.4, 1 uaz 4 bar lavldi z vinesede il
P(bar) 0.1 0.4 I 4
z 0.9993 0.9974 0.9935 0.9717
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Amuald dMTUROF f 208 K — 1048 K = C, = 33.3 + 38.5x10°T + 5.06x10°T”  J/mole.K

11048 K- 1200K : C,=~47.3+3.49x10°T +1467x10°T " J/mole.K

i 1048 K : AH,,,= 26,400 Jmole



